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after which they were machined to 4 mm diameter. The bending 
tests of 2, 5, 10, 25, 50, 100 and 400 hours' duration were 
carried out at 400 and 500 °C, the applied stress being 40 and 

15 kg/mme respectively, the magnitude of deflection of the test 
pieces was taken as a comparative measure of the strength of the 
alloys studied, The maximum resistance to deformation was : 
displayed by a narrow range of alloys of the pseudo-binary system 
with the Cr:Al ratio of 1:9, containing 8-12% Al and 0.88-1 32% 
Cr, and constituting guper-saturated a-solid solutions with a 
heterogeneous microstructure, In the case of these alloys. the 
deflection after 100 hour tests at 500 OC amounted only to 

1.5 mn, The resistance to deformation of heterogeneous alloys of 
the two other pseudo-binary systems (with the Ur:Al ratios of 1:1 
and 3:1) was very low at 550 Oc, it improved at 400 °C but was 
still lower than that displayed by the alloys discussed in the 
previous paragraph, at 550 °C, the minimum deflection (obtained 
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in alloys with a eutectoid structure) after 50 hours’ test being 
about 5 mm, The work was done in the Institut metallurgii 
imeni A.A. Baykova (IMET) Akademii nauk SSSR (Institute 
Metallurgy imeni A.A. Baykov of AS USSR) under the direction of 


p rhoilov. 
There are 4 figures and 4 references: 3 Soviet and be 
1 non-Soviet, 


SUBMITTED: January 9, 1959 
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Some sources of error in the measurement of temperature by 
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1. Inetitut metallurgii Akademii nauk SSSR. 
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ing point determinations were carried out on small rod eampies. The 
melting points were determined with the optic:.1 uyrome ter Op-48 and 
the use of a graduated curve eon3tructed from the mpes .© *he pure 
netalga Wwle Pes, 2rs Nb und lc. The microstructure “was studied on 
specimens in annealed and hardened conditions. he specimens were , 
eehed in 10 % oxalic acid by vlectrolysis at © - a, of 1 = 2-a/crr 
for CrSi, - rich specimens, and ir. ‘pi. viKovoy Lajas ethano. (in 
the proportion of one volume to two volumes). Fi.iotograchs show the 
microstructure of the hurdened alloys of the syst. Crsi, — MoSi» 


x 52uU. In the range of compositions 35 - 80 % MoSi, the alloys 


have a heterogeneous microstructure consisting of what nas been 
provisionally designated a- und f-grains. The microhariness was 
measured with the prt-5 instrument using 4 load of 50 cr. MoSi; 


has a higher microhardness than Crsi.,- The hardness of thi hardened 


alloys was measured on a Vickers hardness machine with a S kg load. 
The heat resistance of 20, 50 and 80 % NoSi, alloys was studied 38 
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well us that of the bisilicides of Cr und Mo. This was carried cut 
at 12009 by estimating the weight increase on oxidation for 2%, 
50 und 50U hours' expoaure. The authors conclude: 1) A conetitu 
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ry 
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AUTHORS : Mikheyev, V.S., Belousov, 0. K. 
Le 
TITLE: Melting-point diagram of the system titanium-zirconiun- 
niobium 


PERIODICAL: Zhurnal neorganicheskoy khimii, v. €, no. 8, 1961, '905-19C8 


TEXT: Since, according tu the literature mentioned, the fusitil:ty of 

the systems titanium-zirconium and titanium-niobium has already been 
studied, the system titanium-zirconium-niobium was investigeted oy the 
authors. The surface of the solidus was studied by using the contact 
method and an optical pyrometer. The alloy was prepared from 99.34% 
titanium and 99.5% zirconium and niobium iodide in an electcric-arc furnace 
in argon atmosphere. Based on data in the literature, the melting temper- 
atures were supposed to be 1660°C for titanium, 1845°C fcr zircenium, and 
24100C for niobium. The results obtained by thermal analysis of the 
alloys are shown in a table. Particularly titaniuz and zrconiun showed 

a marked effect on the melting point of the alloy. The ternary alloy 
Ti-Zr-Nb containing more than 30; of niobium melts at higher temperatures 


than a binary system of the same niobium content, since this pact of 
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the solidus shows a pend the maximum 
of the system titanium-niobium. The 
rise of the melting temperature with 
zirconium-niobiun. Fig. 1 shows the 
solidus of Ti-Zr-Nb. 
solidus of Ti-Zr-Nb is shown in Fig. 6. 
13, references! 


important references to English-language publicat 
No. 


B. A. Rogers, D. F. Atkins, J. Metals, 
R. F. Domogala, D. I. McPherson, J. 
Inst. Metals, 80; 525 (1952). 


1% 
Yetals 
Tables 


Legend: (1) % by weight; 
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AUTHORS : Mikheyev, V.o5. and Poplaukhin, A.S. 
A erm EE 
TITLE: Effect of cold deformation and annealing on the 


mechanical properties of commercial-grade titanium 


PERIODICAL: Tsvetnyye metally, nos h, 1962, 64 - 69 


TEXT: The object of the present investigation was to study 
the effect of deformation in cold-rolling, and annealing time 
and temperature on the mechanical propertics of commercial-grade 
titanium, © -- (TG-0), containing the following impurities 9): 
0.04% C, O-12% Fe, 0.03% Si, O-10% Op: 0.06% N, and 0.008% Hy: 


The preliminary treatment consisted of rolling the material 

to sheet, 2.353 and 12 mm thick, and then annealing it at 600 Ce 
After annealing, the metal was cold-rolled at a rolling speed 

of 15 m/min until evidence of edge cracking was observed, the 
direction of the cold-rolling being always parallel to the 
direction of hot-rolling: The maximum degree of deformation 
attained was 80 - 85%. The mechanical properties (UTS, yield 
point, elongation and reduction in area) were determined on 
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specimens cut ina direction parallel, normal and at 45° to 

the direction of rolling. The cold-rolled material was annealed 
at 650 °% for 30, 90 or 210 min and cooled in air. The most 
significant results are reproduced in Fig. 3, where 


o5 (UTS), o (yield point) and 6 (elongation) are plotted 


against the degree of cold plastic deformation (reduction 
in thickness 4 = H-h/H.100%), graph a relating to material 
cold-rolled at 20 °c, graph Z to specimens annealed for 9O min 
at 650 °C. These and other rosults can be sumaarized as 
follows. 1) The cold-workability of Ti, expressed as the 
reduction in thickness corresponding to the appearance of the 
first edge crack in flat rolling, was 80 and 87.5% for strip 
2.35 and 12 mm thick, respectively. The UTS of the specimens 
9 
given these reductions was 89.2 and 95-2 kg/mm” , respectively, 
the decrease in elongation after these reductions being 76 and 
40°;, respectively. 2) Cold-worked Ti was anisotropic in 
respect of all the mechanical properties studied. Anisotropy 
of elongation and reduction in area persisted after annealing 
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and was most pronounced in thin specimens. 3) The UTS of 
Specinens annealed for 50 min at 650 Bo was practically 
independent of the degree of preliminary cold Plastic dofor- 
mation and equal to that of undeformed material. The plastic 
properties of annealing specimens increased with incroosing 
degree of prolininary deformation. Thus, for instance, 
elongation, measured in tie direction of rollins, was about 

526, for undeformed material and about 55°55 for material given 
OS: reduction and annealed for 30 iin at 650 C. The 6/n 
curves for specitiens annealed undor these conditions and testod 
in the direction normal to and at 45° to the direction of 
rolling had a mininmun at yo = 50%; this was attributed to the 
excesSivo grain frowth after this degree of deformation. 

4) Very high plastic properties can be attained by heavy 
plastic deformation followed by annealing. In the case of 
strip 2.33 mm thick given 80°. reduction, values of 6 = 47, 

50 and 56.5% were obtainod on Specimens tosted in the direction 
Parallel, normal ond at 45° to the direction of rolling, 
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Lette 5/180/62/000/005/007/011 
pA tad Loeoctan E040/E435 
AUTHORS: _Mikheyev, V.S., Chernova, T.S. (Moscow) 
TITLE: Effect of aluminium on the mechanical properties of 


titanium alloys 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye 
tekhnicheskikh nauk. Metallurgiya i toplivo, 
no.5, 1962, 139-142 


TEXT: Results are reported of an investigation of the effect of 
aluminium contents from 1 to 12% on the mechanical properties of 
Ti-Al and Ti-Al-Cr-Fe-Si alloys. At Al contents up to 7.5% by wt, 
the strength of both alloys was found to increase and pass through 
a maximum corresponding to an aluminium content of about 7%. The 
strength of the alloys drops sharply at higher aluminium contents 
and, in addition, the brittleness of both alloys rises, presumably 
because of the formation of new phases. The Ti-Al alloys were L 
found to possess a considerable reserve of ductility and, for this 
reason, an examination was made of Ti-Al-Cr-Fe-Si alloys which 
were hoped to have improved strength and heat-resistance 
properties at a still satisfactory level of ductility. The 
overall addition of these alements was 1.6% by wt, (solubility 
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limit of the elements in the corresponding binary and ternary 
solutions). The mechanical strength data obtained in tests on 
specimens annealed for 25 minutes at 750°C are tabulated, The 

strength of Tie-AleCr-Fe-Si alloys was found to rise with rising 
aluminium contents up to 7.5 to 9% by wt, pass through a maximum 

and then drop sharply thus resembling the general pattern of 

strength variation of the binary Ti-Al alloys but, in this case, 
the strengthening effect caused by aluminium addition is much more { 
pronounced, The ductility of the quinary alloy (cross-section 

area reduction and elongation) was found to drop at first as the 

Al content is increased to 7.5% and then remain constant up to 

Al contents of 9.5%. There are 2 figures and 2 tables. 


SUBMITTED: March 11, 1962 
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AUTHORS: Hikheyev, V. S. and Chernova, T. S. 


TITLs: Solubility of chromium inQ-titaniun and the mechanical 
properties of the binary titanium-chromium system 


SOURCE: Akademiya nauk SSSR. Institut metallurgii. Titan i yego 
splavy. no. 7, Moscow, 1962. Metallokhimiya i novyye 


splavy, 68-73 


TEXT; Pi-Cr alloys with 0.2, 0.3, 0.4, 0.75, 1 and 2% Cr were pre- 
pared by levitation melting. The solubility of Cr inag-Ti as deter- 
mined by investigating the microstructure and hardness of the al-~ ya 
loys was found to amount to 0.2 wt-% at 800°C, 0.55 wt-% at 650°C 

and 0.35 wt-% at 450°C. The results of investigation of the mecha- 
nical properties of Ti-Cr alloys (up to 20% Cr) point to this sys- 

tem being likely to be useful in the development of alloys with 

good strength and plastic properties. There are 6 figures and 1 

table. 
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AUTHORS: NMikneyev, vy. S. and Chernova, T. Se 


TITLg: Phase diagram for ternary titanium-chromium-vanadium 
system 
SOURCE: Akaaemiya nauk SSSR. Institut metallurgii. Titan i yego 


splavy. n0O- 7, Moscow, ly62. Metalloazhimiya 1 novyye 
splavy, 61-88 


aexp: The ovject of the present work was to study phase equilioria 
of the Ti corner in ternary system @i-Cr-V, with the total content 
of Cr + V equal to 60%. The starting materials were 99.8% Ti” ‘ 
(TGOU), 98% V and electrolytic Cr. A tendency was observed for the 
Lowering of the solidus surface, in the triangular diagrams, to- 

wards tze middle part of binary system Ti-Cr. Alloys melting at Ca 
tne highest temperatures (1800 - 1850°C) were close to v-cr side. 
pifferential thermal analysis of the solid alloys revealed thermal 
effects close to the Ti-Cr side, corresponding to phase transfor- 
mation & +47 B. Ti-Cr-V alloys with a high content of Cr under- 
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went b-phase transformation on cooling with the formation of -<- or 
=Surplus phases. Transition ( +:-—» §-solid solution gave a heat 
effect on heating which increased with the quantity of the eutec- 
toid in the alloys, whilst the temperature of the eutectoid tran- 
sition decreased. Analogous thermograms were vbtained for alloys 

in the section Cr:V = 3:1 and several alloys in the section Cr:¥ = 
1:1. Studies of the alloy microstructure and hardness estadlished 
the existence of solid solutions of Cr and V in the %- and B8-mo- 


difications of Ti, solid solutions based on Ticr,, regions composed “i 


of .« + By, ~ +1, ¢*~+ 8 phases and a region composed of “+ B +~- at 
phases. Isothermic sections were constructed for Ti-Cr-V system at 
12009, 1000°, 800° and 6v0°C as well as two polythermic sections 

with the ratio of Cr:V of 9:1 and 3:1. At 1200°C there was a 3-s0- 

lid solution based on Ti and a phase corresponding to solutions 

witn @ martensitic structure. Alloys with a higher concentration 

of V and Cr had polyendric structure. A narrow region composed of 

4+ s phases extended from 30% Cr down to the Ti-Cr side of the 
triangular diagram. At sv0°C x-solid solutions appeared in the Ti : 


corner of the diagram as weli as x + B-solid solutions passing from 
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+ne mi-V side towards tnat of Ti-cr. At 6v0°C tnere was a gmall re- 
gion of -~-solid solution of 1, B-solid solution of Ti passed from 
cae piae. oF Tin (20% V) into the triangle, 8 + x phase became 
narrower and the ~ + @ region widened. The poundaries of region 
n+ B+ were not determined accurately. There are 9 figures. 
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AUTHORS: Hixheyev, V. S. and Markovich, 4“. P. 


TITLE: Hechanical properties of the alloys bused on a-solid so- 
lutions of titanium in the titanium-aluminum-zirconiunm 
system 


Axademiya naux SSSR. Institut metallurgii. Titan i yego 
splavy. no. 7, Moscow, 1902. Metalloxhimiya i novyye 
splavy, 114-119 


TEXT: The authors investigated the properties of ternary alloys 
Ti-Al-Zr in the regions of three radial sections with the ratios 
of Al:Zr = 1:3, 1:1 and 3:1. It was snown that for the increasing 
alloying of A-Ti solid solution with Al and Zr, the tensile strength 
and heat resistance of the alloys increased and their plasticity 
decreased. The hignest tensile strength between 20 - 650°C was given 
by the alloy with the concentration of Al + Zr = 18% lying in tne 
section 1:1. Alloying with 0.5% - 7% Zr of the six-component system 
. Ti-Al-Cr-Fe-Si-B, containing 6% and 7.5% of Al and Cr + Fe + Si = 
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1% to 1.2%, increased the tensile strength and heat resistance of 
tre alloys between 20 and 650°C. The alloys containing 7.5% Al and 
7 Zr had the highest tensile strength. The alloy having the high- 
est heat resistance contained 7.5% Al and 6% Zr. There are 6 fi- 
gures and 1 table. 
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av2nOHS 3 kKornilov, I. 1., Wikheyev, NV. 3S. and Belousov, 0. x. 


Tie main properties of soli 


d soiutions with an 4-tita- 
nium vase at -1962% 


OUNCE? Agademiya naux sdsk. institut metallurgii. Titan i yego 


Splavy. no. 7, moscow, 1462, tietalloxnimiya i novyye 
Splavy, 120-126 


tuLdT: Properties of ai.oys derived from th 
mc«-Ti base were studied in continuation o 
ternary Ti systems by one of tne authors, 
sack of systematic information about Ti al 
74e authors studied Ti-Zr-Mo, Ti-Zr-V, and Ti-Zr-nb systems con- He 
taining 1.3 atomic percent of Zr and va 
ic percent) of the third component. 
the polymorphous transformation were 
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optimum compositions of alioys with high impact strengths at -196°C 
were found (20 kg/cm@). The results were ased to develop un alloy 

4+’. (AT2) that has a hiszh impact strength at -1j6°C and reasonable 
strength (60 - 80 kg/mm*) at room temperature. Previous results P 
for the ternary A-solid solutions of the systems Ti-V-Mo, Ti-Nb-V, 

and Ti-Nb-Mo were used to Synthesjze alloys with high impact 

Strengths at -196°C.(8 - 14 kg/cm¢). There are 6 figures. 


Card 2/2 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134120007-2" 


7: 


~— TBEEROVED FOR RELEASE: 06/14/2000 IA-RDP86-00513R001134120007-2 


Wed Bae foe 


wEQ 
5/596/62/000/007/014/040 
es D290/D307 
JP 42A~ > 
AUTHORS: Kornilov, i. I., slikheyev, VY. S., Pylayeva, Ye. N., Yol- 
kova, Ii. Ae, Borok, Be Ae, shcheyoleva, x. P. and Golu- 
peva, L. 5. 


Tithe: The effect of aluminum on the structure and properties of 
a Ti-al-Cr-Fe-Si-B alloy prepared by powder metallurgy 


oQukCEt Agademiya naud Sook. «nstitut metaliurgii. Titan i yego 
splavy. no. 7, mOSCOW, lyov. Metallocnimiya i novyye 
splavy, 130-134 


T2XP; The authors studied the effect of varying amounts of Al in 
Pieal alloys (1 - 7» by weight Al) and in alloys of the ?@i-Al-vr- 
Pe-si-B system (1.5 - 12% by weight al) on the structure and pro- 
perties of the alloys. Strength of tne Ti-Ai alloys increased from 
77.2 to 107-3 kg/mm¢ as the Al content rose from 0 to 7°54; the 
strength of alloy AT4 (AT4) increased from 104 to 142 kg/mm¢e as the 


al content rose from 1.5 to 10%. Plasticities of the alloys de- 
—creased and tne heat resistance of AT4 increased as the aluminun 
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contents became higher. The rate of oxidation of AT4 in air at 70°C 
decreases by about 60% ¢s the Al content rose from 5 to 12% by . ' 
weight. There are 4 figures and 4 tables. 
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aiurkovich, «a. P. 


Ti Les The basic properties of titanium alloys 47>; (AT3),2° + 
(AT4), 37, (AT6) and 27 (AT8) 


SUURCEs Academiya naux soSR. Institut metallurgii. Titan i yego 
Splavy. no. 7, moscow, Lyo2. metailochimiya i novyye 
splavy, 140-149 


eS. 


TsXT: Properties of the above alloys, which are related to the 

system Ti-Al-Cr—-Pe-Si-B were studied; the Al content varied from 

2.5 to 7.5% by weight while the total Cr, se, Si and B content we 
was in the range of 1.0 - 1.8%. The alloys can be melted under i 
works conditions in vacuum arc furnaces and are subjected to tne 

same forging, rolling and hot working processes as all standard 

and experimental Ti alloys. A section of the phase diagram was 
constructed from the results of thermal and microstructural ana- 

lyses and measurements of the temperature of the solidus. Mechani- 
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cai properties were comprehensively measured and their limits 
“ound for many specimens; the properties of industrially produced 
alloy srecimens were found to be within these limits. Temperature 
variations of the mecnanical properties, long-run strengths, creep 
and elasticity moduli of the alloys were measured in the range 

20 » 650°C, There are 6 figures and 8 tables. 
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TiTiss Thermal stability and cnange in properties of titanium 
alloys Ars(AT3), 474 (AT4), ATE (ATO) and «T% (ATS) 
during ageing 


SUURCE: Agademiya nauk Ssok. Institut metallurgii. Titan i yego 
splavy. no. 7, Moscow, ijo2. Metailoxhimiya i novyye 
splavy, 105-190 a 


TEXT: Thermal stability of the above alloys, after soaking for 
100 hours at 400, 450 and 500°C, was determined ‘by the change in 
mechanical properties and microstructure of the alloys before and 

after ageing. Ageing was studied on specimens received from labo- 
ratory and experimental production melts, the ingots being 1.2, 2b 
20, 50 and 400 xg in weignt. All ingots were melted in vacuum arc 
furnaces with soluble electrodes. Tne ingots obtained were forged 

at 1000 = 1200°C into rods of 12 ~ 14 mm diameter. These were aged 

and tnen specimens for mechanical testing were cut from them. It 


t 
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wa3 found that tne alioys ATs, a4, ATO and AT8 from laboratory 
melts which contain average or below average total alloy contents 
are thermally etabie at 450 and »J0°C after ageing for 1U0 hours, 
They do not become enbrittled and do not exhibit any noticeable 
enanges in mechanical properties. Only alloys containing above a ZA 
& 


certain iimit of impurity content age and become brittle. ALloys 
AT3, AT4 and AT6 from the production meits exhibited thermal stabi- 
iity after ageing at 4uU0, 450 and 5u0°% for 100 hours. There are 

4 figures and 4 tables, 
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AUTHORS: sornilov, I, Es Mixheyev, 


Titus: influence of annealing in air a 
Stic properties of sheet materials made fro 
alioys A-- (ATS), re (AT4), CTy--+ (OT4-1) and Mare 
(0?4) : 

SUURCE: Agacemiya naus vSSR. institat metaisurgii. Titar 
Splavy. no. 7, “OSCOW, lyo2, ‘le talloshiniya il novyye 
Splavy, 191-1746 

DokT 


Alloys of the ag Series are o- 
ing Ti-Al-Cr-Pe-si-g an 
content. The abdove allo 
were annealed in air and in va 
tervals, 


& was determined py 2 
wie change in angle of bend of the sheets af 
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termined for the alloys. It was snown that oxygen and nydrogen 

greatly influence the plastic properties. They cause brittleness 

in air-annealed alloys, whereas a decrease in oxygen and hydrogen 

on annealing in vacuo leads to an increase in platicity of the al- 

loys. It is concluded that vacuua annealing is essential for the 

production of sheet, rod, wire, etc. in titanium alloys in order to 

ensure optimum plasticity. There are 5 figures and 2 tables. we 
Mia 
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AUTHORS: | Mikheyev, V.S., Aleksashin, V.S. 
TITLE: Determination of the specific electric resistance 


(resistivity) of titanium-chromium alloys at 
temperatures up to 1100°C 


PERIODICAL: Fizika metallov i metallovedeniye, v.14, no.2, 1962, 


231-237 .” 
; . ! 
TEXT: The alloys studied contained 1.5, 3, 5, 7.5, 10, 15.5, / 
17.5 and 20% of chromium, They were melted in a vacuum arc 


furnace and the specimens were homogenized by holding for 10 hours 
at 1100°C, 25 hours at 1000° C, 50 hours at 900°C, 100 hours at 
800°C, 200 hours at 700°C, 300 hours at 600°C and 75 hours at 
550°C, This was followed by furnace cooling to room temperature. 
The sensitivity of the resistance measurements was 0.000003 ohms 
for all temperatures up to 1100°C, the temperature being measured 
to an accuracy of 3 to §°C. Curves are given showing the 
variation of resistance with temperature for the various alloys, 
With the 1,5% Cr alloy the resistance increased steadily up to 
730°C but was affected in the range 730 to 880°C by the 
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transformation of the a+ solid solution into the & form. Above. 
880°C the rate of increase was snaller. With the 5% Cr alloy, 

the resistance increased steadily up to 690°C and there were 

inflexion points at 690 and 825°C corresponding to the phase 

changes a+ Y 7 a+? B and a+ B — p. A similar result was ; 
obtained with the 10% chromiun alloy, except that the inflexion \ 
points occurred at 690 and 770°C. The 12.5, 15.5 and 17.5% alloys 
showed steady rises up to 692 - 700°C, where there was a ae 

change in direction of the curve due to the eutectoid 

transformation; this was particularly marked with the 15.5% Cr 


alloy, where t.he resistance fell in the range 700 to 750°C. n 
20% Cr alloy :lso showed o sharp change but at a temperature 01 
730°C. The eutectoid transformation was completed at 7eg°e wath 


12.5% Cr, 250°C with 15.5%, 825°C with 17.5% and 1000°C with 20:. 
From the results obtained a partial phase diagram was con3trucies 
The lowest resistivity was found with the 15.5% Cr alloy, which 


corresponded to the eutectic. The investigation showed tha' the 
electrical rosistanco mothod could be used to study the phage 
diagrams of titanium alloys. There aro 5 figures and 1 table. 
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A'TTHORS: Belousov, 0. K., Kornilov, I. I., and Mikheyev, V. 3. 


TITLE: Examination of a-titanium solid solutions highly ductile at 
-196 C 


wie 


>ERIODICAL; Akademiya nauk SSSR. Doklady, v- 145, no. 5, 1962, 1102-1105 / 


TEXT: Alloys based on solid a-solutions of the ternary systems Ti-Zr-Mo, 
Ti-Zr-V, and Ti-Zr-Nb were melted in an electric vacuum furnace to increase 
the durability of titanium without making it lesa ductile. The resulting 
so0lii a-solutions showed a satisfactory ultimate strength On and impact 


strength ay at room temperature and also at -196°C. Alloys with hetero- 


geneous a + § structure, however, showed low ductility at -196°C. The 
alloys with optimum properties were designated AT-2 (AT-2); data for three 
of these are compared below with the data for other constructional metals, 
the best being the AT-2-4 which contains Nb: 
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Datu at 20°C Data at -196°C 
Alloy oe 2 8,7 Wy % a, 2 5 5,7 Vip ay 


kg/mm kgn/om ke/mm- kem/em* 


Pure 'f-00(TG-00) Ti 35 50 80 25-30 60 32 65 
AT=2=1 80.0 20.9 65.5 17.8 119.5 13.8 47.6 
AT-2 -2 75.6 23.9 69.4 19.2 116.0 12.5 446.6 
AT-2-4 65.5 25.0 71.2 24.1 98.6 19.4 69.8 
Duraluminum 40.0 - ~ 4.2 50.0 - - 
Armco tron 32.0 - - 24.07 78.5 
€-3-H(Kh-3-N) steel 99.7. - 11.77 - 

t 12.1 = 


The alloys produced on industrial scale confirmed the results of laboratory 
experiments. Solid a-solutions of the systema Ti-Zr-Ta, Ti-Mo-Ta, and 
Ti-V-Ta ure likewise assumed to have a high impact strength at -196°C, 
There are 3 figuree and 1 table. 
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“ i 
todide Zr, tf 
Ey 950--1C00C, annealed at 750C for 40 min, and furnace ccoled. Mechanical tests © | 
“| showed that with increasing Mo, ¥, or Nb content the tansile and yield atrangthe | es 
“| Snevease and ductility decreases at both 420 and ~196C,. Tho notch toughnasa- io 
{+ composition curves show a maximum at. 0.70% Mo, 0.50% V, and 1.00% Nb for “1966 | 
t 


99.90% pure Mo, Nb (98-86 No, 0.5% Ta), and.99.85% pure V), forged at | 


Vand at 1.40% Mo, 2.30% V, and 1.602 Nb for 20C. “TikZrelb alloys with 0.32 to 1.684% 

“' Nb have the highest notch toughness —2.16—24.1 mkg/em? and 20.0—19.6 akg/em? 

vat 420 and ~196C, respectively. A sharp drop in impac’, toughness occurs in all 

systema. with tha appearance of the f-phase in the alloy structure. On the basis 

_; of these experimerita a new series of alloys, designated AT ~2 5 has been developed. 
at +20C, which is 


-; These @lloys have an average tensile strength of 60—80 kg/mm? at 
“| slightly lower than that of other Ti-alloys, but their.notch toughness at both | 
1420 and -196G ie much higher. Similar high-ductility. alloys may exist in other 
_syatena of Ti with ite analogs Zr and HE and metals close to Ti in the periodic 


ss | eyatem, “The assumption has been verified experimentally with regard to Ti-V-Nb,. - ie 
.  EEaVMg, and Ti-Nb-Mo syatems and fe expected to be true with regard to Ti-Zr-Ta, |... 
. | M-Mosia, T1-V-Ta, and- other analogous ternary. and more complex systems. Orig. | 
«carte hist 2 tables snd 3 figurese ne “4a cue ae 
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ACCESSION NR: AT4007024 S/2598/63 /000/010/0027/0036 
AUTHOR: Belousov, O. K.; Kornilov, I. I.; Mikheyev, V. §. 
TITLE: Phase diagram of the titanium-vanadium-niobium-molybdenum system 


SOURCE: AN SSSR. Institut metallurgii. Titan i yego splavy*, no. 10, 1963. 
Issledovantya titanovy*kh splavov, 27-36 


TOPIC TAGS: titanium molybdenum niobium alloy, titanium quaternary alloy, titanium 
alloy, phase diagram, titanium alloy structure, component solubility, alloy component 
solubility, vanadium containing alloy 


ABSTRACT: In a study of the Ti-V-Nb-Mo system, isothermic cross sections were 
constructed from microstructure analysis and measurements of hardness and electrical 
resistivity at 600, 700 and 800C. Solubilities of the 3 admixtures in -Ti are given in 
Table 1 of the Enclosure. Of special interest is a sharp phase boundary change occurring 
during the «-Ti + - Ti — A -Ti transformation, which was observed by measurement of 
electrical resistivity while slowly heating (1-2C/rain.) the specimen from 0 to 1000C. 
Upon quenching the alloy system from the /)-phase, marked changes appeared that cor- 
respond to occurrence of metastable phases. The phase diagram of the Ti-V-Cb-Mb 
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ACCESSION NR: AT4007024 


alloy system is shown in Figure 1 of the Enclosure. Orig. art. has: 6 metallographic 
sections, 2 tables, 3 graphs, and 8 phase diagrams. 


ASSOCIATION: Institut metallurgii AN SSSR (Metallurgical Institute AN SSSR) 
SUBMITTED: 00 DATE ACQ: 27Dec63 ENCL: 02 
suB copE: MM NO REF SOV: 008 OTHER: 005 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134120007-2" 


se RONEE FOR eee ipod biel pried eth ct ite ac 2 


ENC LOSURE: 01 


ACCESSION NR: AT4007024 


TABLE 1 
Solubility in + - Ti 
Tompormture _*¢_____¥__ch_—__ 
600 2, 2-2.3% .6-3.8% 
700 1.5% 3.0% 0.8-0.9% 
0.9-1.0% 1.5% 0.5% 
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Fig. 1 - Phase diagram of the Ti- V-Nb-Mo 
system at 600C and a total admixture 
concentration up to 50%. 
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AUTHOR: Mikhoyev, V.S.; Markovich, K.P.; Tavadze, L.F. 
TITLE: Study of some alloys of the system Ti-Al-Cr- Fe-Si-B containing 3% Al 


SOURCE: AN SSSR. Institut metallurgii. Titan i yego splavy*, no. 10, 1963. 
Issicdovaniya titanovy*kh splavov, 42-47 


TOPIC TAGS: titanium alloy, titanium aluminum chromium alloy, titanium aluminum 
chromium system, titanium complex alloy, alloy structure, phase tranaformation, alloy 
phase composition, iron containing alloy, silicon containing alloy, boron containing alloy 


ABSTRAC™: The authors investigated the effect of increasing concentrations (0, 45-2. 5%) 
of the alloying clements Cr, Fe and Si (1:1:1) on the ternary - solid solution of the Ti-Al- 
B system with 94,49-96.5% Ti and conatant amounts of Al (3%) and B (0. 01%). The alloys 
were smelted in a vacuum arc furnace with a tungsten electrode in an inert gas, cast, and 
the cast alloya were worked at 1000C, annealed and then quenched in air. Tho bars were 

then examined by optical methods to determine the melting diagram, by thermal analysis 

to determine the phase transformations In the solid state, and by metallographic analyaia 
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- to determine the microstructure (samples quenched from 1000, 800 or 600C in ice water 
after annealing for 2-400 hrs.). Using the N,S,’ Kurnakov pyrometer and samples heated 
for 2 hrs. at 1000, 300 hrs. at 800 and 320 hrs. at GOOC, the authors constructed the poly- 
thermic cross section of the system between 400 and 1700C (see Fig. 1 in the Enclosure). 

' This showed the presence of f ,x +7, ,% + excess metal, and + 4+X phases, The 
temperature of the onset of « > transformation was found to be indepenaent of the sum of 

_ Cr, Fe and Si in the alloy. The softening temperature of the alloys decreased from 1535 to 

. 1470C as the sum of Cr, Fe and Si increased from 0.45 to 2.5%. Finally, the solubility of 

, these three alloying elements in the -solid solution of Ti was found to be 1% at 600 and 

7 1.5% at 800C. Orig. art. has: 3 tables, 2 graphs and 8 photomicrographs. 
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Fig. 1. Polythermic cross section of 

alloys of the system Ti-Al-Cr-Fe-Si-B 

with 3% Al and a varying total content 

of Cr - Fe- Si. Abscissa = wt.% Cr-Fe-Si. 
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ACCESSION NR: AT4007043 §/2598/63/000/ 010/0214/0217 
AUTHOR: Mikheyev, V. 8.; Markovich, K. P.; Fridman, Z. G. 
TITLE: Heat resistance, creep and structural stability of AT-3 titanium alloy 


SOURCE: AN SSSR. Institut motallurgii. Titan { yego splavy*, no. 10, 1963. 
Issledovaniya titanovy*kh splavov, 214-217 


TOPIC TAGS: titanium alloy, AT-3 titanium alloy, titanium alloy heat resistance, 
titanium alloy creep, titanium alloy structural stability, titanium alloy embrittlement, 
titanium alloy property, alloy heat resistance, alloy creep strength 


_ ABSTRACT: The authors investigated the heat resistance, creep and thermal stability of 

an AT-3 Ti alloy (2.7% Al, 0.60% Cr, 0.30% Fe, 0.35% Si and 0.01%B) smelted under 
industrial conditions, annealed for 30 min. at 800C and cooled in the furnace, Ileat 
resistance was tested by determining the tensile strength at 350C for load.ng times of 108, 
1G00 and 3500 hrs., resulting in © valuce of 59, 58 and 55 kg/mm2, respectively. The 
results of creep tests at 350C under loads of 15-45 kg/mm2 (seo Fig. 1 in the Enclosure) 

_ indicate that the relative deformation of this alloy is relatively constant at loads between 15 
‘and 40 kg/mm2,” with no sign of brittleness. As shown by Fig. 2 in the Enclosure, brittle- 
‘ness also did not develop when the alloy was aged in argon at 400C for 3000 hrs. or at 350C 
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ection of the alloy to a load of 30 kg/mm? for 
ll as cyclic heating (350C) and cooling 
al effect on the mechani- 


for up to 5000 hrs. without a load. Subj 

5000 hrs. at 300C or up to 6600 hrs. at 350C, as we 
!(in air or water) for a3 many as 700 cycles, also had no detriment. 
‘oai propertics. Orig. art, has; 4 tables and 2 figures. 


ASSOCIATION: Institut metallurgil AN SSSR (Metallurgical Institute, AN SSSR) 


. | SUBMITTED: 00 DATE ACQ: 27Dec63 ENCL: 02 


NO REF SOV: 002 OTHER: 000 


4 


_ SUB CODE: MM 


‘| 
| 
= 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134120007-2" 


APPROVED: rok eo 06/14/2000 SEA RDESO: DOS Ton IOE Eas L007: - 


cease Prve ovals siagtpee ens t Bi? Oe Ey a Pes: See eet Se SEES AES pe eA IESE ON aae Ge BES DU oe se " ee 
seb pinge age Pet - a eh eee oe Gece Suse re E 4 
a _ Se. eS eee ; 


Enolosure 01 
ACCESSION NR: AT4007043 


AT-3 at 350C and loads of: 1) 30, 


Fig. 1. Creep curves of allo y ‘Abscissa = time in hrs. 


2) 37 and 3 and 3) 45 kg/mm 
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Fig. 2, Dependence of the mechanical properties of alloy AT -3 on the 
duration of aging at 350C. Units on the ordinate are kg/mm*; abscissa © 
aging time in hrs, 
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ACCESSION NR: AT4007046 8/2698/63/000/010/0234/0244 
AUTHOR: Kornilov, I.I.; Mikheyev, V.3S.; Andreyev, O.N.; Mayboroda, P.8. 


| | 
| 
| TITLE: Heat resistance of some titanium alloys at 450-700 C 
{ 
| SOURCE: AN SSSR. Institut metallurgit. Titan 1 yego splavy®, no. 10, 1963. 
| Jgsledovaniya titanovy*kh splavov, 234-244 
TOPIC TAGS: titanium alloy heat resistance, titanium alloy, OT-4 alloy, OT-4-2 alloy, 
AT-3 alloy, AT-4 alloy, AT-6 alloy, AT-8 alloy, AT-9-0 alloy, AT-10 alloy, AT-10-0 . 
alloy, AT-12 alloy, Ti sub 3 Al base alloy, titanium aluminum alloy, titanium aluminum |, 
manganesealloy, titanium aluminum vanadium alloy, VT-5-1 alloy, VT-14 alloy 


ABSTRACT: The heat restatanco of the VT-1, VT-5-1, VT-14, OT-4-2, AT-3, AT-4, 
AT-6,and AT-8 alloys was tested by a simple centrifugal method to determine the creep 
limit under thermal loads. Tests were carried out under loads of 20 kg/mm? at 
temperatures up to 700 C; specifically, tests were conducted at 450 C for 5000 hours, Ms 
, at 500 C for 250 hours, at 550 C for 100 hours, at 600 C for 60 hours, and at 700 C for | 
500 hours. Isotherms for the tested conditions were plotted. It was concluded thatthe . 
VT-1 and VT=14 alloys are not heat realatant at any of the temperatures. Thehighest ~~~ 
heat resistance at 600-700 C was shown by the AT-10 and AT-12 alloys, which contain = 
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ACCESSION NR: AT4007046 
7 or 8 alloying elements, and the ST-2 alloy, which contains TigA1 as a main component. | 


. The AT~3 and AT-4 alloys showed good heat resistance up to 500 C and the AT-6 alloy 


up to 550 C. The AT-8 alloy, containing Al, Cr, Fe, Si, and Bona base of 

£-titanium showed a greater heat resistance at higher temperatures (up to 600 C) than ! 
the OT-4 and OT-4~2 alloys containing Ti, Al,and Mn or Ti, Al,and V with an £+4 
structure and VT-6 or VT-5-1 alloys containing Ti, Al,and Sn. It was proved that the | 
heat resistance is increased by alloying with many elements. The heat resistance of | 
the alloys containing six alloying elements increased in the direction AT-3 —> AT-4—> 
AT-6 —» AT-8 as their aluminum content increased. This was explained by the in- | 
crease inthe temperature of the « = 4 transformation and the atrengthening of thet | 
solid solution. Orig. art. has: 10 figures and 2 tables. ; 
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AUTHOR: Livanov, v.A.; Mikheyev, V.5S.; Faynbron, ‘8. M. ; Kutsenko, AALS 0000 
Ivanova, &. Xe. - een een? 


TITLE: Tensile and rupture strength of the six-component titanium alloys AT-3, AT-4, 
AT-6 and AT-8 


SOURCE: AN SSSR. Institut metallurgii. Titan i yego aplavy*, 0. 10, 1963. 
Issledovaniya titanovy*kh aplavov, 345-356 


TOPIC TAGS: titanium alloy, AT-3 titanium alloy, AT-4 titanium alloy, AT-6 titanium 
alloy, AT-8 titanium alloy, titenium alloy mechanical property, alloy rupture strength, 
complex titanium alloy, titanium alloy property, titanium alloy heat resistance, titanium 

aluminum chromium alloy, iron containing alloy, silicon containing alloy, boron containing | 
alloy 


ABSTRACT: This study concerns the mechanical properties and high temperature strength 
of titanium alloys AT-3, AT-4, AT-6 and AT-8. Specimens were taken from two different 
production lots with varying contents of Al, Cr, Fe, St and B. They were prepared from 
forged rods (14 x 14mm), and subjected to preliminary tempering at 850, 900 and 950C. 
Tensile ode (ie was tested at temperatures ranging from 20 to 7000 (see Fig. 1 in the 
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‘ Enclosure). In addition, the authors considered the effects of forging procedures on 
mechanical properties (see Fig. 2 in the Enclosure). Rupture strength was tested at 
temperatures of 400-600C and loads of 15-55 kg/mm? (results are tabulated), taking into 

: consideration the effect of varying aluminum contents (see Fig. 3 in the Enclogure). The 

: authors conclude that AT titanium alloys with 3-7.5% AL and a combined Cr-Fe-Si content 

_of 1.5-1.8% exhibit high tensile strength (80-90 kg/rim? for AT-3 at room temperature, 

: 90-105 for AT-4, 105-115 for AT-6 and 115-125 for AT-8). The plastic properties deterio- 

, Yate ag the Al content increases (14-15% elongation and 61-53% cross-section shrinkage fa 

| AT-3, 11-13% and 38%, respectively for AT-8). The rupture temperature rises as the Al 

‘ content increases (450C for AT-3 to 550C for AT-8). The high temperature strength was 

‘good, The tempering temperature affects the duration of rupture strength tests. In view 

- of their mechanical properties at room and high temperatures and their high temperature 

‘ strength, the alloys named are suitable for wide use in modern technology. Orig. art. has: 

4 tables and 4 graphs. ‘ 
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aod ” ABSTRACT# the dastateests of LL TL-AL attive containing O—-17.52 
“Al was: fheasured {nthe range from room temperature to 1200 Al= 
‘loys were melted. from TG-Q0 titantum sponge and 99.9% a aa- 
nealed at 900C. for 100 hr, 800C for 200 kr, and 700C for LOC hr, 
_ and furnace=cooled. Test spectmens approximately 30 x 5 x 2.5 mm 
were stress~relieved at 700—~750C for 30 min in a vacuum of ane 
107" mm Bg. ‘The test results (see Fig. L of the Exclosure) show 
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ACCESSION NR: AP3OO6592. gens / 
"that AL Eacteases restativity. AC goo—2LLCOC, the temperature of 
 & to 6. transformation, resistivity decreases sharply. The tempera 
ture gradient of restetivity decreases with {increasing AL content, 
and for alloys with TST 5% AL it ts close to rero. UnaLloyed 
titanium shows a considerable change of restativity, from 
0.5 ohm mm2/m. at room temperature to 1.65 ohm mm@/m at Che team 
perature of a pan: transformation. The tamperature gradient of in 
the @-phase of unalLoyed titanium at GLO--LOOOC fe 0.012 wohm cm/dege 
for AL contents from zero to i 


.° The diagram of « ¢ B transformation 
-: 47,5% plotted on the basis of resistivity measurements coincides C 


|. in general with diagrams obtained by other metheds. Orig. arte hase 
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AUTHOR: Mikheyev, V. 6. (Moscow); Chernova, T. 8. (Moscow); Hyasnikova, Ke Pe 
(Moscow); Markovich, K. Pe (Moscow) 


TITLE: On the composition and structure of the interuetaisic cuape.ad phase in 
alloys of the Ti-Al-Cr-Fe-S1i-B 6 canponent system 


SOURCE: AN SSSR. Izv. Metallurgiya 1 gornoye delo, no. 2, “SF. 156-160 


TOPIC TAGS: titaniuntace alloy, aluminum containing alloy, chranium emtain ag 
alloy, iron containing alloy, silicm containing alloy, boron containing allvy, 
allay canposition, phase canpositia, intermetallic canpound phase 


ABSTRACT: ‘To determine the nature of intemetalli: phase present in atx-can- 
ponent aluminum-base alloys, the authors studied two series of alloys containing 
0.5-15.0% chraniun, 0.5-15.0 tron, 0.5-15.0% silicon, 0.01% borm. One series 
did not contain aluminus, and the otber had a 3 and 6 wt.-} aluminum cmtcnt. 

The alloys were melted fran TG-00 sponge titanium, A-000 aluninun, KR-O reduced 
technical iron, electrolytic chraniun, and chraniun-boron master alloy containing 
1Of of the latter. The alloye were melted in en arc vacuum furnace. The alloys 
were studied by means of microstructural and x-ray structural analyses after an- 
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| nealing ot temperatures of 1200, 1100, 600, nnd 500°C over periods of 4, 25, 200, 
, and 500 hours, reapectively. In evaluating the resulto the authors concluded 

' that the phase in questi is Tiss1, precipitating along the line of secomdary 

'  erystallization fran the beta-titanlum-base sol4d solution. Orig. art. has: 2 
figures and 2 tables. 
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_ AUTHORS: Kornilov, I. I. (Doctor of chemical sciences, Professor); Livanov, V. A:i Jai 
| Basousors 0. K.; Faynbron, S. M.; Mikheyev, V. S.i Ivanova, 8S. Ye.;Ryabove, Re 


| ORG: none 


TITLE: The effect of thermal processing on the mechanical properties of type AT2 
alloys 


SOURCE: _Soveshchaniye po mot imi, metallovedentet- primeneniyu titana | yego 
8 . Novyye issledovaniya titanovykh splavov (New research on titanium 
alloys); trudy soveshchaniya. Moscow, Izd-vo Nauka, 1965, 238-242 


ee TAGS: titanium, titanium alloy, tempering, thermal treatment / a2 titanium 

alloy 

ABSTRACT: The results are given sr studies of the effect of Ahermal processing on th 
mechanical properties of type AT2 ‘alloys. Several compoai ti fap were investigated, 

which displayed high plastic an shock-resistance properties at room and; @t low (-196 

and <2 sc) temperatures. These alloys were given the designations AT2-1, AT2-2, and 
AT2-3,\'and were produced in sheets in industrial conditions. Neasurements were made of|__ 
the dependence of the resistivity of thease compositions on the testing temperature (see 
Fig. 1). Thermal process ‘Was bounded in the temperature range 500--1000C. The 
thermal process Teeth heating at the prescribed temperature for 30 minutes; 2) 
60-minute air-cooling, and 3) 60-minute oven cooling. The mechanical properties of th 
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ee, ‘time was 300 ae at atreages of 15-20 1 ke/eam® an and Soipovatives te 
a 500 ancl: 600C, -The alloy samples were made with V:Nb:Mo=1:1:1 (section 1), Mo:sum 
vp Of ¥, -Nb=2:1. {section- 0), -Nb:sum-of-V,,- Mo=2:1-{seotion I1},- and-V:-sum-of-Nb,- “Mo=2: 1—-->---- 
“(section IV). The creep curves are shown in Fig. -1 of the Enclosura. - Analyais of | pete 
; a the relationship between deflection and duration: of deformation showed that the alloy 
behaved differently. ~ ‘Titanium had the highest creep rate, while alloys near the boundary | 
_of ‘saturated 4 solid solutions had higher resistance. Alloys with Bg solid solutions. . | 
had the’ highest strength. The creep rate of these alloys at. 500C and.a stress of 15-20 
-kg/mm2 for 200 hours was near to zero, while at 600C the creep of these alloys increased 
_ Y sharply. .The data obtained on the relationship between het resistance, composition and ~ 
: phase atructure indicate that all alloys of the phase of the Ti-V-Nb-Mo alloy are 
_ rapidly weakened at 600C and 15 kg/mm? and cannot resist heat for a long time under 
these conditiona. .. The introduction of molybdenum-is the bést-way to increase the heat - 
ae ; resistance. ‘These data corroborate the results of I.1. Kornilov on the variation of heat 
- resistance in systems with limited solubility in the solid state and polymorpis character" 
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AUTHOR: Markovich, K.P., Mam V8, Fridman, Z.G. - Pos 
TLE: C a eee Bel | 
4 ; motallovedentyu { primenent ‘titanat ego, 
ite alography Hbinitin) ; 


-ttaniurn eet titanium alloy oreep, aluminum containing eusg titanium 
- alloy: heat resistance, t t tani alloy : mechantoal: property/, alloy AT3 - 


ABSTRACT: At pre ent the aig: high ‘itcength: alloys with | ‘a: ‘specific. pay of 4.4-4. re 
g/cc sul for work between 300 and 560C are alloys on a titanium base. It is. thetelore 
~~.) necessary to’ investigate the heat resistance of these alloys, especially during creep. __ - | 
"| ‘The paper describes studies on the creep limit of the AT3 titanium alloy ai 350C for a “s 
total deformation of 1% after 20, 000 hours, ‘as well as the changes in mechanical properties » ace 
after creep testing. Previous tes ts showed. high creep retiistance at temperatures of 300... --- 
and:350C and atresses of 30 kg/mni* after 5,000 hours. ‘(he chemical cornposition of the . 
ATS cathe ins. Tm rae 2.7% Al, ie ed Cr, 0. Bids Fe, ahi Fe, 0.36% on 0. bons B. The 
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ei test samples. were jiade of forged bite 20. mm in. disin.- “the tenting was done on the 
eaee 2% machine. at a constant temperature -of 360C and stresses of-15,-30, 33, 37, 46 and. 
- 60 kg/mnm* far 6454, .6662, 6705, 6215, 12000 and 9300 hours. The shape of the curve. 
after creep testing at stresses of 16 and 30 kg/mm* approached a straight line. The 
. total defo ormation after 6000 hoyrs increased with the cregp 1 stress from 0.18% at 15 
. + kg/mm to 0.02% at 37 kg/mm“. For 45 and 50 kg/mm*® the set creep begins after 
' 400 hours and does not end before 12,000 hours, when the total deformation {s 1.2%. 
The tests. a phowed. that the creep rate at a residual deformation of 1% after 20, 000 hours Sens 
_. | 485 x 10°? %/hr. Consequently, the liniiting stress _causing a creep rate 2 off x 1078 %nhr_ ieee 
‘| at 360C for AT3, containing 2.7% Al and 1.26% Cr, Fe and Si, is 42 kg/ After the mac 
creep test, the ultimate strength and plastictty were not a eritieeiiy ck onaiiged: The alloy: 
did not. become brittle. The authors note that the creep rate of alloy AT3 doeg not exceed. . 
-2x107 Sifts fora oe stress of 37 kg/mm“, although al 46 and 50 kg/mm“ it equals a. 
o. 5 x 10° and 1, 6 x 10" Wr. Ore, ett. has: A figures: - ,. 
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TITLE: Investigation of the mechanical properties of AT3, A’T4, AT6.and ATS titantum 
- alloys depending on the testing temperature 718 {8 wr ry 
~~; BOURCE:. Soveshchaniye pe -metallurjil,-motallovedentyu 1 primeneniyy ttane.{ yeeo 
__. splavov. 5th, Moscow, 1063. Metalluyedeniye titana (Metallography of titanium); trudy*” 
_, Soveshchantya. Moscow, Izd-vo Nauka, 1964, 222-2260 
- POPIC-TAGS: Htanfum alloy, titanium alloy mechanical property, titanium alloy strength, 


“Hitaniuny alloy plasticity, aluminum cintaining alloy/alloy ATS, alloy AT4, alloy AT6, alloy 7 


+ ABSTRACT: The author investigated the mechanical properties of AT alloys at testing 
--*> temperatures of 20.to 800 -1000C.. ‘The 14 x14 mm forged burs were annealed at aes 
- 730C for 30 minutes with air cooling. ; Standard samples 5 mna in diameter and 25 mm i 
: in length were then turnedona lathe. ‘The alloys with optimal properties were unbalanced a 
' e& solid solutions with an insignificant quantity of phase. Fig. 1 of the Enclosure ae 
! §}ustrates the redulte of mechanical esting. The ultimate strength of titanium is sharply 
lowered when the teating temperature’ ie raised to 200C, as well as between 500 and 800C, 
while the changes between 200 and 600C are insignificant. The TG1 titanium (0.06-0.10% - 
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-has-8-7. Himes ore sdniixtures than 
twice the ultimate pil h (60-60 nee pi The fatroduction of Al” Cr, 
to: titanium_alloys increase: the ultimate strength in comparison. Aha 
go ease and lowers: ee plasticity. ‘At room temperature, the ultimate strength of alloy 
net kg/m i rhile. at 20(1C. it {a 60-65. kg/mm* 5 MES 500-5006. it becomes 57. 1 


The curves of ATS, 'AT6 and’ ATS ‘behave in the. same way. The tests. 
showed that. increasing the. aluminun, content in the o-solid solution leads tc lower 
: plasticity, As the content of Cr, Fe and Si increases, the ultimate strength of the alloys 
we also intreases. ‘The paper concludes that Ti-Al-Cr-Fe-Si-B atloys, types AT3, AT4, 
~AT6 and AT8, have anox ~solid solution structure with an insignificant quantity of 6 
| phase, with high mechanical properties at both room and high (450-600C) temperatures. + 4 
-1. Increasing.the aluminum content .to.8-8% with a constant total content of.Cr, Fe, Si and, 
|  Bileads to an increase in ultimate etrength, while the plasticity is lowered. As the. , 
| testing: temperature increases, the ultimate etrength of titanium and ATS, AT4, AT6 
[and ATS alloys oe: “The. ret changes. only slightly’: at t temperatures: up to 4500, of 
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— AUTHOR: Markovich, K.P. nang zl A = 


Z at TOPO 0 MAC +t ‘ddteatora sate ae stnidiatie alloy, titantum alloy thermal seability, 
~ titanium alloy aging, titanium alloy plasticity, titanium alloy atrength/ alloy AT3 


aoa ABSTRACT}. ‘Bince. the AT3 alloy. is now being used in miichinery working for. preipaea "ee 
- periods at. 950-400C, it has become necessary to test the stability of this alloy under : 
> these conditions. The chemical composition of the testecl melts were as follows, in % 
| by woight: AT3-1 (Ti-base, Al-3.7, Cr-0.60, Fe-0.30, Si-0.36, B-0.01, sum of Cr, 
"Be, it~ 1,26) and AT3-2 (Ti-bas@, Al-2.8, Cr-0.79, Fe-0, 44, 51-0, 30, B-0.01, sum = *s se 
ee i Cr, Fe, &-1..53), The solubility of. Cr, Fe, 81.in-thes-solid solutions was.about.75% ee 
at 6000. On the basia of previous tests it may be assumod that the alloy will become — 
* brittle after’ 20,000 hours of work. To test this, the mie was seins at 350 and 400C for. 
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was ATOM 


houre Le EPC it-tlie open air. Previous tests also indicated high stability, 
‘1 ATA, a'r ove at 400, 460 and 600C curing 100 hours. When ATS, 

AT6, A'TS alloya were tested for stability at 400 and 450(> for 300-7, 000 hours the iter 

__plastloity dropped et first but was restored to the initial value after 3,090 hours. 


The ithora used: 14x 14 mm-sampleg from, two-njelts opnsisting of TGO titanium yith——-—— 
an ultimate strength of 39-43 ke liane, “EMBiltcort Kahl thromium? echnical iro A 100. ; 9. eo 
' aluminum and ehromium-boron :tlloying. element (up.to 10% B). The alloys were aged Die 
‘“by loading them into a heated furnace without preliminary anaesling. The mechanical 

vxties woré measured after '100, 500, 1000, 2000, 3000, 5900 and 10,000 hours. Tae . © 


-\Q test cosulte after aging at 350 and 400C for 10,000 hours showed no changes in strength. | 


“ Plasticity also remained the sanie. ” Elongation of the alloys changed from 14. 3-14 to 16% 
' for A'TS~1 alloy and to 13.8% for: the AT3-2 alloy. Tpe resiliency dropped during aging. 
em*. 


> However, it remaiped constant at 7. 6-5.6 kg'm/cm™ for 2000-5000 pean Spina ane 
-! 8,5-8.95 kg+m/em® after 10,000 hours. Investigation of the after aging 


| ghowed no changes. However, prolonged aging at 400C led to hardening of the o{ phase 
: grains and lowering of the plastic properties of the elloy. The paper concludes that 
pging of the ATS alloy containiny 2. 7-2. 8% Al and 1,26 or 1.63% Cr, Fe, Si at 350 and © 
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e series of strorg.alloys fonmmed:by chremium, Iron, stttcon,:and 
na titantum-aluminum fiase has been well-studied. The present work con= | 
“1 tinues the experiments of Korrii lov on the tetrahedral Ti (0.3% Si)-Al-Fe-Cr system, -- 
"but whth the amount of: aluminum held constant at 725% by welght and varying the - ~~ 
“| gmounts. of fron and chromium from 3:1 to 131 and 133, while keeping their total 
+ welght- between 0.2 and 30%. Iaterla:s used for the axperiment were sponge titan= | 
‘} tum, electratytle chromium, si:ifcon, aluminum, and fron with carbon, manganese, = 
phosphorus, ‘and sulfur Impurities. Sanples weighing 20 g were prepared in an arc | 
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in argon: at eoker th-a-loss- of. W-- 5%. the seep les ‘were cast - 
-In:dlameter. - ALI ‘thermal. operations were-carried out In sealed, _. 
- quartz ampoules...Tie samples. were: heated to temperatures of 1100, 1000, : 
| 800, and son ‘and held there- for” 10, 15,-300, and 750, hours, respectively. The 
1 sampled: were then: ‘subjected to microscopic and X-ray iinalysess Their hardness was | 
measured by Vickers’ method, «ind thelr electrical resistance was determined by~ 

i.means “ofa potentiometer. the: results of-all these moastrements were carefully - ee 
lotted: “On: ographs: showing the:phase-equi Itbria- boundaries -as-a- function of tem=.-—!—.—-- 

r each composition} and the electrical: resistance and hardness as .- 
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MIKHEYEV, 


Landform studies in the mountain taiga regions of northern 
Transbaikalia, Vest, Mosk. un. Ser, 5: Geng. 20 no.5:72- 
74 S-O '65, (MIFA 12:12) 
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SIROTIN, Anatoliy Maksizovich; MIXHEYEV, Vaaili pStepanovich; | BENYUKOV, 0.M., 
red.; TROFIMOV, A.V., tekiine azole 


(Through our sister nation of Czechoslovakia; notes on ite 
agriculture] Po zemle bratakoi Chekhoslovakii; zametki o sel‘skon 
Kkhosiaistve, Moskva, Izd-vo "Znanie," 1958. 39 p. (Veesoiuznce 
obshchestvo po rasprostraneniiu politichoskikh 1 nauchnykh snanii, 
Ser.5, n0.l+). (MIRA 1129) 
(Czechoslovakia—-Agriculture ) 
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On rheumatic inflemuations of the brain 
Klinicheskaye Meditsina, Moscow, 1949, 3 (11) 


Report on two gheumatic cardiac patiente who developed hemiplegia and aphasia. 
Encephalitis rheumatica and rheumatic vasculitis with cerebral thrombosis are core Ccchmon 
findings at autopsy that embolism originating from small thrombotic masses on the 
semilunar valves. Lymphoid infiltration of the pia mater, vascular stesis, endarteritis, 
hemorrhage, hyperemia, and perivasculitis are often found. fhe emall vess8la show a 
swollen media, proliferation of the intima and microthrombi. Around the capillaries 
masses of histiocytes are present and in cases of gheumosepsis even nodular glia 
formations. Vessels lixe the basilar and sylvian arteries show marked endarteritis. 

Intwo other rheumatic patients one showed hemianesthesia with impairment of speech 
and swallowing and the other parkinsonism with pyramidal symptoms. In tnis last case 


a thrombosis of the left sylvian artery was the cause of death. In the subcortical 
nuclei and the capsula interna numerous small cysts were found. 


Van der Molen - Terwolde 


80: £xcerpta Medica, Neurology and Paychiatry, Section VIII, Vol II no 10 
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MIKHEYEV, oY. OV. (Prof.) 


"Soute vemvelinating -nee,ialitis,” vevrcpatol. . sicat., Seige ay ae pe ee 


Nescow “bomatological inst. 
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MIKHEYEV, V. V.$ PROF PA 149756 


| isan /meatctize « Encephalitis Jan/Feb 49 


Brain Diseases 


“Encephalitis,” Prof V. V. Mikheyev, Moscow . 
Stomatol Inst, 6 pp 


"fevropatel 1 Psikhiat” Vol XVIII, No 1 


Although symptoms of demyelinating encephalitis 
ere usually recognized, cases with disseminated 
sclerosis may go unrecognized until surgery is 
necessary. Demyelinating encephalitis is some- 
times fourd to be erroneously diagnosed as 
cerebral tumor in autopsy exeminations. Cites 
cases to show that correct diagnosis is possible. 


149756 
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wren, Vladimir Vladimirovich. 


; lwetd TA. Nev2otova) 

Nervous ana psychic diseases; textbook for intermediate medieul -ck> 13s. Voenva 
KMedgiz, 1953. (Mic 55-3467) 
Collation of the oriri-al, a3 deterr'ned “rom the Film: 324 «, 


Microfilm Slavic 42< AC 
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MIKHEYEV, V.V., professor, saveduyushchiy; DUKHOVHIKOVa, L.M. 


Cerebral ineultus and pneumonia; central origin of pneumonia. Klin.sed. 31 
no.9256-59 S '53, (MLRA 6:11) 


1, Kafedra nervnykh bolezney Moskovskogo madite inskogo stomatologichaskogo 
instituta. (Pneumonia) (Brain-~Diseases ) 
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utknaly, Vadim Vladimirovich, 
(Kervous diseases; textbook for medical ) Voskva, Medgiz, 1954. 430 n 
fi e a pe 


MH 


Ll. Nervous sustem - Diseases, 
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NIKHEYRV, V.V.; SHTRMEEL', A.Kh 

ae Fiat abt 
Rotatory variation of epileptic eeisure, Zhur. nevr, 1 petkh, 
54 n0.72553--558 Jl "5h, (MLRA 7:7) 


1, Elinika nervaykh bolesney Arkhangel 'skugo mediteinekogo 
inetituta 1 klinika nervnykh bolesney Koekovskogo meditsinakcgo 
stomtologicheskogo instituta, 
(EPILEPSY, physiology, 
*rotatory variation of epileptic seizure) 
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« 1 


"Nervous diseases and psychopathology" ¥.V rova 
ogy e eMikheev T.A.Nevso ° 
rai by W.k.Bogolepov. Zhur, nevr, 4 peikh, 5b 10,7 590-592 « 


(NERVOUS SYSTHEM--DISKASES) PSYCH 
(MIKHEKV, V.V.) ere 


(MERA 7:7) 
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__ _MIKHBYEV, V.V¥e; HEVZOROVA, T.4. 


(Hervous and psychic disorders] Nervnye 1 paikhicheskie bolezat. 
2+, lapr. izd. Moskva, Medgiz, 1956. 362 p. (MLRA 10:2) 
(NERVOUS SYSTEM—DISEASES ) 
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MISHEYEV, ¥.V., professor 


Cerebral affectionsin rheumation. Sov.med. 20 no.ll:3-5 HW '56. 
(MLA 10:1) 
1. Zaveduyushchty kafedroy nermykh bolesney Moskovekogo neditein- 
skogo stomatologicheskoge instituta. 
(RHECMATISM, compl. 
brain dis.) 
(BRAIN, die. 
caused by rheun,) 
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“Rheumatic encephalitis in children, 
Reviewed by V.V .Mikheev, Zhur 
(RHEUMATIC FEVER) 
(MODEL', M.M.) 
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; MIKHEYEY, V.¥., professor 


Classification of epileptic ssisures. Sovomed. 21 no.§:11-15 My °57. 
(MLBA 10:7) 
1. Is kafedry nervnykh bolesney 1 psikhiatril Moskovskogo meditsin- 
akogo etomatologicheskogo institute, 
(BPILEPSY 
classif. of seizures) 
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(ot rushes 3 neurological factors in clinical stomtologr] 
Stomatonevrologiia; elementy nevrologli v stomtologicheskol 
Klinike, Moti&cwa, Medgis, 1958. 262 p. (MIBA 1129) 
(SFOMATOLOGY) (NEUROLOGY) 
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MIKHEYEV, Vadim Vladimirovich 


ease aa aa ‘fitervous diseases] Bervnye bolesni. Hoskva, Medgis, 1958, 


493 p. (MIRA 1232) 
(NERVOUS SYSTEM--DISEAszs) 
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__MIKHEYEV, V.¥., prof. (Moskva) 


Le O. Darkshevich, outstanding neuropathologist; on the centenary 
of hie birth. Sov. med. 22 no.62145-147 Je '58 (MIRA 1129) 
(BEUROLOGY, 
contribution of Liveriia A. Darkshevich (Rus)) 
(PATHOLOGY, 
same (Rus)) 
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